INTRODUCTION
UK GPs are funded through the Quality and Outcomes Framework (QOF) for assessing the severity of symptoms of depression 1 with one of the following:
• the Patient Health Questionnaire 9
(PHQ-9); 2 • the Hospital Anxiety and Depression Scale (HADS), Depression Subscale (HADS-D); 3 or
• the Beck Depression Inventory, Second Edition (BDI-II). 4 This initiative accords with guidelines in which different treatment options are advocated according to severity. 5 Further, it has been suggested that using such tools is more reliable than relying on GPs' perceptions alone. 6 Unfortunately, the widely quoted evidence base supporting differential treatment selection on the basis of severity 5, 7 is founded on studies using the clinicianrated, 17-item Hamilton Rating Scale for Depression (HRSD-17), 8 not the scales recommended by the QOF. It is, therefore, important to determine the extent to which the QOF-endorsed scales agree with the measure used to generate the original evidence that supports using severity assessments to plan treatment, such as deciding whether or not to prescribe an antidepressant drug.
The PHQ-9 and HADS-D differ significantly in categorising depressive severity in UK, 9 Swedish, 10 and Australian 11 studies. It comes as no surprise, therefore, to discover that practices using the PHQ-9 record a different prevalence of moderate and severe symptoms of depression than practices that use HADS-D. 12 It is not known, however, whether either of the scales can categorise patients appropriately; it is known only that the scales are not equivalent and, as such, cannot both be valid in this regard.
The severity cut-offs of the PHQ-9 were pragmatically derived to be 'simple for clinicians to remember and apply', following which they were verified in terms of their relative associations with variables expected to increase with severity. 2 As such, the scores were never derived in reference to a standard measure of severity. The validity of the PHQ-9 has tended to be considered in terms of its diagnostic accuracy, rather than the differentiation of severity. [13] [14] [15] [16] The severity cut-offs of the BDI-II were empirically derived in reference to the structured clinical interview for the Diagnostic and Statistical Manual of Mental Disorders, third edition, revised (DSM-III-R) (SCID) 17 categories of mild, moderate, and severe. 18 However this study by Beck et al
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was conducted on a sample sought entirely from a primary care site at the University of Pennsylvania, so the findings may not generalise effectively to a primary care population in the UK. The HADS-D severity cut-offs were derived from a sample recruited from general medical outpatient clinics. 3 In terms of severity assessment, the scale was assessed against an unreferenced five-point scale administered by the researchers. As with the PHQ-9, examinations of the HADS-D have not tended to validate accuracy regarding the measurement of the severity of symptoms of depression. 16, [19] [20] [21] At present, there is an absence of objective psychometric comparison between the endorsed measures that would enable GPs to choose or reject a severity assessment tool on the basis of clinical relevance or validity. The aim of this study was to assess the discriminatory performance of the QOF-endorsed measures in categorising the severity of symptoms of depression against the HRSD-17 in primary care patients with a GPgenerated diagnosis of depression.
METHOD

Participants
Patients were recruited from nine general practices in Grampian, Scotland, which were selected to yield participants with a mixed socioeconomic and urban/rural demographic. In order to be included in the study, participants had to be primary care patients aged ≥16 years old with a new or existing GP diagnosis of depression. This reflects current QOF arrangements, whereby GPs use their clinical judgement to identify depression prior to assessing severity. Individuals without the necessary spoken or written language skills to complete the questionnaires and interview were excluded.
Depression severity measures
In addition to recording demographic factors, self-complete depression severity questionnaires were applied.
HADS-D. The HADS consists of 14 items, each rated 0-3 according to the severity of difficulties experienced. Subscales for depression (HADS-D) and anxiety can be totalled, with a possible range for each of 0-21. The scores can then be interpreted as follows: mild (8-10), moderate (11) (12) (13) (14) , or severe (≥15) difficulties. PHQ-9. The PHQ-9 consists of nine questions, rated 0-3 according to the increased frequency of difficulty experienced in each area covered. Scores, with a possible range of 0-27, are summed and can then be interpreted as follows: no depression (0), minimal (1-5), mild (6-9), moderate (10) (11) (12) (13) (14) , moderately severe (15) (16) (17) (18) (19) , or severe (≥20) depression.
BDI-II. The BDI-II is a depression severity questionnaire consisting of 21 items, each rated 0-3 according to severity of difficulties experienced. Scores, with a possible range of 0-63, are summed; depression can then be interpreted as minimal (0-13), mild (14) (15) (16) (17) (18) (19) , moderate (20) (21) (22) (23) (24) (25) (26) (27) (28) , or severe (≥29).
Reference standard. The HRSD-17 was devised for use with patients with an existing diagnosis of depression and is intended to quantify the results of an interview assessing symptom severity. Consisting of 17 items, it was used as the 'standard' for depression severity measurement due to its wide use in intervention studies that have taken depression severity into account. 5 The American Psychiatric Association (APA) 22 and the National Institute for Health and Clinical Excellence (NICE) 23 have published different severity bandings for the HRSD-17. For APA these are: none (0-7), mild (8-13), moderate (14) (15) (16) (17) (18) , severe (19) (20) (21) (22) , and very severe (≥23); for NICE these are: none (0-7), sub-threshold (8-13), mild (14-18), moderate (19) (20) (21) (22) , severe (≥23).
NICE's Clinical Guideline 91 offers no evidence to support the new cut-offs they propose but states that the change was necessary, with the updated guideline now including sub-threshold depression due to changes to the diagnosis based on the fourth edition of the Diagnostic and
How this fits in
The UK Quality and Outcomes Framework (QOF) rewards practices for measuring the severity of symptoms of depression. Although demonstrably robust as casefinding tools, the QOF-endorsed scales have not been comprehensively validated for severity measurement. The severity categories of the QOF-endorsed depression measures do not adequately align with the severity categories of the 17-item Hamilton Rating Scale for Depression (HRSD-17) interview. Optimal cut-offs yielded likelihood ratios that were not adequate for clinical practice. As treatment is determined according to an evidence base derived from trials using HRSD-17, these QOF-endorsed scales are invalid.
Statistical Manual of Mental Disorders. 23 
Procedure
The HADS-D, PHQ-9, and BDI-II were assessed against both the APA and NICE severity criteria. The GRID-Hamilton Depression Rating Scale (GRID-HAMD) schedule was used as administration and scoring are standardised in this method, which helps maximise inter-rater reliability without altering the measure's original intent.
The recruitment process is outlined in Figure 1 . After giving informed consent, participants completed the QOF-endorsed questionnaires and took part in a clinical interview that was conducted by one of six psychiatrists in either a doctor's surgery or a community hospital. Prospective participants were given the choice to take part in a telephone interview if preferred. In such cases the GRID-HAMD was still used, but the psychiatrists were given published instructions for the validated telephone version of HRSD-17. 24 Six psychiatrists conducted the interviews; they were blind to the questionnaire responses. Order of administration of the interview and questionnaires was randomised, stratified by practice, to reduce any confounding by order of completion. For those randomised to receive the questionnaires first, participants were encouraged to complete them on the same day before the interview, or the day before the interview. For those randomised to receive the questionnaires after the interview, participants were encouraged to complete them on the same day after the interview, or the following day. The questionnaires were put into a booklet; their order within the booklet was systematically varied in blocks of 20.
Inter-rater reliability of HRSD-17
A random sub-sample of participants consented to have their assessment audiorecorded. Over a 12-month period commencing May 2008, five psychiatrists made a recording on five occasions and one on three occasions. After this, each psychiatrist was given five recordings, one from each of the other raters, to listen to and make their own ratings (blind to the original ratings). The psychiatrists were instructed not to attempt to rate from the recordings the two items in the HRSD-17 requiring visual observation (retardation and agitation).
Statistical analyses
Data were assessed for normality using the one-sample Kolmogorov-Smirnov test of goodness of fit. Any confounding related to the order of administration was assessed with t-tests. The HADS-D, PHQ-9, and BDI-II were assessed for convergence with the HRSD-17. Data were only included where the HRSD-17 and the self-complete measures were done within 3 days of one another and where data were complete. It was considered that, with a maximum time difference of 3 days, there would be sufficient overlap in reference points.
Convergent validity was examined using
Pearson correlation coefficients of each QOF-endorsed scale with the HRSD-17. Convergence of the scales' severity bandings was also investigated using the Wilcoxon signed-rank test for related samples. The established HADS-D, PHQ-9, and BDI-II severity cut-off bands for at least moderately severe symptoms of depression were assessed relative to the moderate cutoff of the APA and the NICE criteria of the HRSD-17 using receiver operating characteristic (ROC) curves. 25 questionnaire's optimal cut-off for at least moderately severe symptoms of depression. This cut-off was considered the most relevant focus as it is the point at which guidelines advocate the use of antidepressant medication. 5, 7 Sensitivity and specificity of the scales at detecting symptoms of at least moderate severity were calculated with accompanying confidence intervals (CIs), 26 as were positive and negative predictive values (PPVs and NPVs, respectively) and likelihood ratios (LRs). [27] [28] LRs of >10 and <0.1 were considered to provide sufficient evidence for use in clinical practice. 27 Analyses were conducted using SPSS (version 17).
To assess inter-rater reliability on the HRSD-17, the 15 items rated by both a primary and secondary rater were summed. Paired t-tests assessed consistent differences; intraclass correlation (ICC) was calculated to express the between-pair variance as a proportion of the total variance.
RESULTS
Between October 2007 and April 2009, 1134
patients were invited to participate in the study; 286 (25%) did participate. Of those, 137 were randomised to complete the questionnaires before a HRSD-17 interview and 131 were randomised to complete the questionnaires after the interview. Eighteen participants were not randomised and a further participant was interviewed with the non-GRID version of the HRSD-17 and so these data were excluded. The mean age of responders was 49.8 years (standard deviation [SD] 14.1), 184 (70%) were female, and 244 (99%) were of white ethnicity.
Some 222 (84%) interviews were conducted face to face and 41 (16%) by telephone. Four of the participants who returned their questionnaires did not attend the interview. Assessment results are shown in Table 1 . None of the scale scores differed significantly from normal distribution and no adverse events were reported.
Analysis was restricted to the 233 participants who fully completed the questionnaires and participated in the HRSD-17 interview within 3 days.
Convergent validity
The questionnaires correlated moderately with HRSD-17: HADS-D and HRSD-17, r = 0.68; PHQ-9 and HRSD-17, r = 0.79; BDI-II and HRSD-17, r = 0.75.
Convergence of severity banding
When compared with APA's HRSD-17 depression severity cut-offs, the HADS-D tended to categorise participants in a milder category (P<0.001), whereas the PHQ-9 and BDI-II tended to categorise participants in a more severe category (P<0.01 and P<0.001 respectively). Compared with NICE's HRSD-17 depression severity cut-offs, the HADS-D did not converge (P<0.01). The tendency for the PHQ-9 and BDI-II to categorise participants in a more severe category than the HRSD-17 was further pronounced when using the NICE cut-offs (P<0.001 for PHQ-9 and BDI-II). Figures 2a and 2b demonstrate the lack of alignment with the APA and NICE cut-offs respectively, (that is, only where the label indicates '= HRSD-17' was their alignment in the categorisation of the depression severity). Empirically derived cut-offs for symptoms of depression of moderate severity The area under the ROC curve of each selfcomplete depression measure for the APA and NICE cut-offs for symptoms of depression of at least moderate severity is shown in Table 2 . The ROC curves are presented in Figures 3a and 3b . All three measures were shown to perform significantly better than chance at discriminating between those above and below the APA (P<0.001) and NICE (P<0.001) thresholds for moderate symptoms of depression.
For each self-complete depression severity measure, Table 3 shows the discriminatory properties at the moderate cut-off defined by the scales' developers, as well as the optimal cut-off, which was informed by the ROC analysis relative to the moderate HRSD-17 criteria of the APA and NICE. Respective PPVs and NPVs are also presented. Best sensitivity and specificity are found using the NICE criteria and cutoffs derived from the ROC curve analysis. However, the positive LR for all the measures is <10; most of the negative LRs are >0.1, with the exception of that for PHQ-9 ≥10 cut off against the NICE HRSD-17 criteria), indicating the scales are not sufficiently robust to rule in or out the presence of symptoms of depression of at least moderate severity. 27 Inter-rater reliability The difference between the ratings of the original assessment (primary value) and the ratings made from the audio recordings (secondary value) of the 15-item summed Hamilton scale -which excludes the two items that required visual observationwas normally distributed. The test statistic for the paired t-test was 0.09 (degrees of freedom = 29), P = 0.93, indicating that there was no evidence of any systematic difference between the primary and secondary ratings. The ICC coefficient for the summed scale was 0.95 (95% CI = 0.90 to 0.98), demonstrating acceptable agreement.
DISCUSSION
Summary
The HADS-D, PHQ-9, and BDI-II correlated moderately with the HRSD-17. All of the scales differed significantly in how they categorised depression severity relative to the HRSD-17 cut-offs, as determined by both APA and NICE criteria. Efforts to derive optimal cut-offs did not yield values with LRs that were adequate to inform clinical practice. 27 
Strengths and limitations
To the authors' knowledge, this is the first study to assess the three QOF-endorsed depression severity measurement tools in terms of their ability to measure the severity of symptoms of depression.
The HRSD-17 interview is not diagnostic and some have argued that the QOFendorsed measures ought to be assessed against an interview such as the SCID. 12 However, the aim of using these scales in UK treatment of depression is not as casefinding tools, but as assessors of severity of depression that has already been diagnosed by a GP, in order to identify appropriate evidence-based treatment options. Although the SCID generates diagnostic categories with a crude severity dimension, the evidence base relies on the HRSD-17 in clinical trials, comparing variations in severity with outcome. 29, 30 The fact that different cut-offs exist for HRSD-17 (APA and NICE) highlights ongoing uncertainty in this area of rating scales and their validity. Furthermore, NICE guidance states that its new classification should not be taken as clear cut-offs; 23 this raises the question 'What should they be taken as?'.
The HRSD-17 scores in this sample were broad in their range, but only a quarter of patients who were invited to participate did so. The priority for this sample, sought for psychometric assessment, was that, as well as covering a broad socioeconomic and urban/rural demographic, it had a distribution of patients with symptoms of depression of differing severity. The authors are satisfied that this study's sample included a wide range of primary care patients from those in remission to those with very severe symptoms. The sample was similar, in terms of sex, with patients consulting GPs for depression throughout Scotland in 2007/2008. 31 The sample does not represent the ethnic diversity of some parts of the UK and this may impact on the generalisability of the findings.
Comparisons with existing literature
Several studies have raised concerns regarding the validity of the HADS-D and PHQ-9 in terms of their assessment of depression severity. [9] [10] [11] The current study is able to conclude that, both the HADS-D and the PHQ-9 categorise the severity of depression inaccurately when compared with HRSD-17. The HADS-D tends to place participants in a milder category of depression than the HRSD-17 and the PHQ-9 tends to place individuals in a more severe category. This latter tendency is also true of the BDI-II. These findings suggest the scales are not all measuring the same aspects of depression.
The assessment of the PHQ-9 found the measure to have better psychometric properties, in terms of severity assessment, when compared with another European study. 32 The current study had a closer time restriction between administrations of the HRSD-17 and completion of the questionnaires and should, therefore, more accurately assess concurrent measurement of mood.
The rationale for introducing depression severity measures into the QOF was partly informed by a study in which it was observed that GPs were inaccurate in their categorisation of depression severity. 6 However, the standard by which GPs were assessed in this study was the HADS-D. This study has demonstrated that the HADS-D is inaccurate in categorising the severity of symptoms of depression and it is, therefore, questionable whether the clinical judgement of GPs in assessing depression severity in patients whom they suspect to be depressed, is any better or worse. Given the present findings, GPs' intuition regarding the benefit of history-taking over applying such measures [33] [34] [35] may be well founded. It has been emphasised by NICE that the interpretation of scores alone should not be relied upon when assessing an individual with possible depression, but that other factors -including functional impairment, history, family history, and presence of other comorbid conditions -should also be considered. 5 Nonetheless, to be of value, the scales must meet acceptable standards of accuracy.
Implications for research and practice Although this study proposes new cut-offs for possible use in assessing depression severity, the likelihood ratios indicate they are still insufficiently precise to recommend for clinical use. As such, the time and effort expended in recording the use of the scales within the QOF mechanism seems to be something of a poor investment. More work is required to determine the rational selection of treatment strategies for depression in primary care -there is a danger that the setting of the QOF standard examined here has lent an unjustified veneer of confidence to the management of the condition, obscuring the paucity of basic research.
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